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(54) LUBRICANT COMPOSmON FOR REFRIGERATOR 

(57)Abstract: 

PURPOSE To obtain a refrigerator oil compsn. which has a good compatibility with a fluoroalkane 
refrigerant in a wide temp, range from a low-to a high- temp, region and very stable, good lubricating 
characteristics and hence is very useful as a lubricant of a refrigerating system. 
CONSTITUTION: This refrigerator oil compsn. of a refrigerator uses a fluoroalkane refrigerant 
contains a fluorine-contg. arom. compd. of the general formula: R(XRf)n [wherein X Is 0 or S; R is an 
n-valent 6-60C arom. group; (n) is an integer of 1-4; and Rf is an optionally partially substd. 
fluorocarbon group provided that the number of carbon atoms of Rf is 1-25 and that the ratio of the 
number of fluorine atoms to that of carison atoms is 0.6 or higher] and an additive comprising a load 
carrying additive and/or an anticorrosive agent in an amt of 0.01-25wtX of the compd. 
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-test [ I ) (D^yvrnj^^mit^^trnm 

R (XR f ) n CI) 
[fflL. XliO*fcl*SR^. RI*C«6~6 0fi©n 
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[0 0 0 4] CFC— 1 2^fi6ffl-r^;t^vXxAT? 



~25mR%X'&^Ztt^mtti>Z>-yit7JVtl>7f. i^m-ri,ZtlttJ:l\ tt-^t. HFC— 1 34alCfta 



-To Rfii, yji:t-ati-t^>m. *fcli^-ogp^^■g« jS(o\^miznmm<nmLx^is^»miifim<tj:-3tz^)t 

A^o. R f ^o^-j/^jg^roa/i^iRS^cDarott to 005] hfc— 1 34aai(07^;<b7;u*>*5% 

(±0. 6JSl±-e**. n*<2El±©JS^(=tt. - «tLrfflL^«,54J3taffl©aJSai:UTI*, '>«i:<i:t 

IKS [I] t?a**LS<k#*iitta(oaa©xR f sj: o'tJsiT~5o*icei±ffiffiH, ff*L<ii— 2oiceit 

y«J***lTl^Ttfil^ 1 ~7 0lCKi±©Sia. «(=H*L<I*-4 0'CEIT~9 

toco 1] H-PHFC— 1 3 4aSt©7ryfc7';U*>i:ffl58ttS* 
aLt=;$^«l»IS««9l=ia-r«t©Tj&«. $^I=I¥L 20 [OOOe] Ctl^-CICHFC— 1 34a^:#tl=ffll^« 

<i*. *fE?Bi*. Biia«a©raa*^e.cFc-i 2 fc«>HFc-i 34aiffljStt©g.»«:a5B»fcL-c. 

(1. 1— vi?nn— 1, ^—i>yJ\^^0)^^»^H *«©/-K'jr;u+L/>^y =i— ;ujKft#1j5-V>;K'Jxxx 

CFC-2 2 (^?pn-:/7;b:i-n>iSi» *©«*H^ ;^S^b^«!l*<a5g*4^TL^«, ffijttf. *SiSPf«4, 

#^!%«©ft8SirLT*li«7--/<tT;U*>. »*L 7 55. 3 1 6#B^*IB«(cBa***lTlN*, 2 OJJl±© 

*P>I=»*L<I1HFC— 1 34a (1. 1. :i-+v:;^p tf u>^^'J 3— ;u) (i, fflj^tt^s^-T^jtas 

1, 2— T h57;U:i-PX^» £)*J«i LTfiEfflf ■£ HA<l£L''i ^ ;»iTl^-&o L*^L/d:A<P.. ^®ffljgt±£* 

^fe,:tv7.xA(raLfc7'7<b7';u*>5K5ftJit©ffljti± -rssKHii, sjia<tLT(±*fc-+5i-tiim^-r. 4# 

[0002] 30 10 0 0 71 ^tz. n-^>J:t-^->TJU^ly><f'J^—Jl' 

[tt*©Sffi] ±(CCFC— 1 2A<^j-xT3> 14. S«»ffiffl^^T-croSjittA<=F+ii-l?fe.&L. * 

fflA?';^Kffffl©;ii:Sa©;*jSEi: LT, HCFC- tz. W.lzm.':^m<Xtl^tz{b. TKii'roaig, ^JS©« 

2 2A<;u-AxT3>ffl©J%aRa©^j«i:LT«ffl**i 6. tt^SB^gfitroiST (;*iE)t3|©?BgHS;^a«n?M 

TL^*A^, :J-V>B«a©3i«*^C). CFC-1 a^i^H airJSri)) 3|©Pb1SA<EC yg< . ilfflfl<)lzff;h.fc;^3l 

CFC-2 2^©«*#%>ftJil=«gL5«.^J«©Ba« vX7^AffiS?f;4<!:l4S^^^L^„ *fc. !t$ggip3-l 2 

A<M*^^TL^fc„ 8 9 9 1 ^'^^IB, iSI3¥3 - 1 7 9 0 9 1 

[0 0 0 3] «;gJ^«i:LT(i, K^ti 5 ^aT©^Sa7 ^^F*ir Ln^tK'J xXx;UjS1b^!fe=fc H F C- 1 3 4 a 

n7;u^nx^t>A<»*LL>o ^©+-t?4.. HFC— 1 40 iS^ Lii< , Wi«.14l=B3HA<i5«, 

34ali, LTCFC— 1 2(Ci6L^«att^J$•^T [ 0 0 0 8 ] m±©* aft^Ky r^U+UV^?-!; 3 -;U-¥> 

Sy, gEBr-©g'hBB©!(EST-CFC— 1 2©ftgS /-Ky xx-5r;uS:i--r;UKl*1--e. HFC-134a©J:5 

i:LTffiffl-r«ciA<-l?*6©-C^|z:&li-l?fe4. * 'EE7'y1b7;u*>i:©afattA<M#**i«:i--f LT 

fc. HFC— 1 3 4a©Stt«:Tii&«HFC-1 34 7 •y*lS^^:S:*--r;UA<#5. C>*1«. 7 'jmB^f-t^yt 

(1. 1. 2. 2-T^h5V;U:i-Px4i» HFC— -f;U=§S-r'5^i>ftlXltti:LT6lT©J:5*<$»*<aiSI* 

152a (1. 1 -v7;l/:i-PX$» . HCFC- 2 *lT^^S. 

2©ttg1SMI'^d5«HFC-3 2 (i?7;U:i-P>4i [0 0 0 9] i^mBS6 0-9 6 6 8 4^'i^«l=Ii. t- 

» . HFC-125 ('<>*7;u:rpx^» . ■v.H h7K>:^l|l=fi!ffl * ti-S ^'vu^p * -;H>^f^fii!«<* 

FC-143a(1. 1. 1 - hy7;i/5f-Px5» 91 (working medium) Icfci^T, 3^ -^/tfelbv y a A 



*L, Sii;ati£LN;g)t®ffl-c?ffi-§i4^?v-r©-e. ;t!«A< 



R (XR f ) n [I] 
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10 0 10] ttz. fi^mW- 1 - 1 1 8 5 9 S^-amiZ 
li. A-yjl,t07\i'Jj:-^jl,^Z>-ymitiy'J:2-:ym 

:i- D tK 'J X - x;u-\f» 7 S/ 'J a - > El^l-© 7 
[00 1 1 ] 

C F , 



i{#BaBB6 0-9 6 6 8 4^'4>«. !f#P,1¥ 1-118 5 9 
8 ^<i»^?gO)||)ft#Jlc^lf b:h.TL>§y^- □ tK 'J X 
-x;U (B:$:^>xvV>( gFomblin Y-06, Y-25, 
Y-45) ^^t;TIE(0 J: 3 U^mm^^O/^-V )\^:^ P tH 'J 
X--T7UtHFC-1 34a, HFC-134, JSlUH 
FC-1 5 2a3|ro:7-V'lbT;U*>i:©ffljttt^P'<fc 

FC-134a. HFC-134, &t/H FC - 1 5 2 
[0 0 12] 

[ftl] 



F -f-C F C F I 0 r"qTC F i C F a 
F-<CF, CF2 CF, 0.)-TTC F » C F , 

C F , 

cf, o ccfcf. o r-zrrr c r . o rrrc f , 
c F 3 o-f c f . c F , ot-rrrt c f , onreC f , 

(Qi. Qi. qj, q<, <Jt i is XX} 



[0 0 13] ^5S^UI£7!)^bSSIiliE*^?♦S)£L^S)S^@•^?H FC - 1 

[Sa^/Sai-r-5fcftro^lftl -tdr-, *^B^SI|I±. so 3 4alf(D7-;;<l:7;i'*>ia»4-*ijtttS5^L, A^■r> 
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[00 1 4] ^OKg^, -lEjt [I] ■?:$$;h.-SmJi^ 

tS»iiifiE!felA<, HFC-1 34a9?ffl:7->^b7JU*>t 
l-fttlTfcy, H FC- 1 3 4 al|(07-:;1b7>l'*>^ 

[0 0 15]ttoT. *JIM©— P©i«li, CFC- 
1 2^f>HCFC-2 2Sf<D«iftiS^**J*«05«8n°Di 
LT*ii*Jft«-eaE.*H FC- 1 3 4 a!6:t*©P:y1b7 

[0 0 1 61 *t=. *l£?8©te©-OffiSWli. ±SH© 

fc, *»5«©te©— p©BWi*. ±iE®;^.:tv;^7^i^ir 
Sl^b^^s^^t^S/'iiEbili^iKB^a^lia^ tTffli'«;&^ 

[0 0 17] -r**?*.. *iEestt : -IKS [ 1 ] t?a^: 
^i«aicJ*Lo. 0 i~2 5ms%-efe*ci^!f$sti-r 

R (XR f ) n [I] 
[(iU. XI40*fcliSil^-CS,«. RI4ftiglS)t6~6 

oe©nffi©^s:Ks**-r. ni±i~4©si»*a 



■fo Rfl±, 7;u:i-D;b-7K>S, *fcli^-(Dgp^i-g^ 
l±0. 6)Jl±-Pfe-&o nA<2jy±ro^^izii. - 

«g5Et [I] -(:m^^i>it-^mim^(r)mm(r>xR f &^ 

[0 0 18] JilT. *^B^^Ml-i**ffllcijlBJ-r-S)o 
»*L<li6~40fi. $bl=>f*L<l*6~30 
■\^^A©L^$$#JS-r-&^. Rlii^igtt6~2 0fi© 

=fc©A<!i#(=H*Lu. ni±i~4©e»s$-r. 
[0 0 1 91 SSSfSJSiSil*, ^sjss*^*t--6at 

L < I* 2 0 JUT, L < li 1 0 UlTTSf SSIEB JSl 

S8i%4>©^lll^SS©fti^ig?©^«8l£±f»:©»£il^e[ 
^©»l=«-r«9l#l*, O. 1JSl±, »*L<l*0. 2 
*P.I=H*L<l*0. 5ei±-Cfe«). 
20 [0 0 2 01 ^©SlftS, iieS©«t LTIi. 

I*. 7;u+7Uft, t;u+u>», HiSSiK1b*mS3p© 
«afDi^<b*ms, T>J;u3£ll©?:t&famib7KliS. 2- 
^7DPX5^;uSI|©/Nny>1bEE<b**S, ig^-V^y-:/ 

-\-<Jjl&. -hn&. X-^;US, 5^:j-x-7^;u 
x;^.-r;uS> ;:^;u;t^-7US. 

v>S, t°';5v>S, e-^iJv^S. hUTv>S. 

[002 1] RroM<*fi")i:LTIi, ftl^lf. ElT©J:a 

[0022] R2 ; 
[ft 21 
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(6) 
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Q Cifj 0 CH3 

[0026] R6 : lite] 



(7) 



!Sga¥06-313180 




!t$gg¥O6-313180 




[0030] R1 0 



Ubi 0] 



(9) 



^§^¥06-31 31 80 



■-(0)-CH2SSCH,-<g>- 



, 1 *'"3 



[003 1] JJLh. -tea [I] l=fcl+.i)Rt LTfiEffl 

M,iz-^mx'^i,a)X'^iz»^Li\ -«S5E [I] icfcit 
i>xito5Litsm^X'i,^, xA<oroii&, 1) sfffiJtf 

<b^ifeA<tittTSL^5S1±^^-r-5Sf©SSJ:y»*L 40 
[0 0 3 21 -USSE [1] l=fcl+«n<D<ili. R©ffl5f» 

ma*ii>miii. »*l<i*2, 3. 4A^p,slf^li.s 

«l=H*L<l*2Axe,Stf*iSSI»T?feS. *fc. 
-UBS CO l=*^L^TnA<21^^±^?fe«li^l=(*. -IK 
sen ro«!lStli, «S)t(!!>R f vrnfUtilXl^X tBL 

l\ 

[0033] -KS r 1 ] (=fcur . R f ityju^a * 50 



[0 0 3 4] *fc. Rf tLTI*. ±fB7;U:l-P*-7K 

[0 0 3 5] Jtffc, ±gB:';u:!|-a:*j-7t?>SrogfeS© 
'PXit, mzyji,:taC/on7Jl'^Jl'&t<-^i&i><mM,X' 



#^706-313180 



L < li 1 ta±, i^lcjiTS L < 14 1 . 5\>^±(ntOt< 

<ti:i), SSttt«T-ri)«lpll=fe«>fflT?»*L 

[0 0 3 6] Rf ©S*at Lri±. affil4l~2 5© 
mmtfi, M* L < tt 1 ~ 1 O (OeHA<. *#I=M* L < li 

[0 0 3 71 *IEeBI=«ffl*^t«>-«5S [I] 



IC. -«Sit [ I ] IC*3L^T, n = 1 <D^^<D^!S.m^m 
n = 2. 3. 4©ii^tP«<D*ai=J;oT 

[0 0 3 8] 7xy-;HiX(45^:*-7xy-;nst#7 

^J*|c•DL^rl*, ia^<©5lS«A<»ie)*iTL>S„ -5-© 
10 «aW4-5lS««*. /<-7;U:*-P:*-U7^>©Ji^^ffiI 
l=BloT*-ri. JaT©J:5*SlS*<^lfb*i«. 
[0039] 

[lb 1 1 ] 



' 1*2-2 o©«»t«r) 



[0 0 4 0] iaT(=, ■y:ry-)i,mt-^yvm:tiyy^ 

yOiRlZMi^'t, Advance in Fluorine Chan 

istry , 4 . 50 (1965) Izli, TE©* 5 tf^^J^^^ 

l45^:J-Pxy-;USi:©-(':i->J5l5t=,fc-& [2] , 

[33 Si^fel©Sl5«ll*<*$*iri^S„ 

[0041] CF2 =CF2 , CF2 =CFCI, CF 
2 =CFBr. CF2 =CFH, C F2 =CHCI, C 



2. CCIF2 CF = CF2 . CF3 CCI=CF2 , 
CF3 CF = CCI2 . CF3 CCI=CCIF. CF 
3 CH = CH2 , CF3 CH = CHCK CF3CCI 
= CHCK CF3 CCI=CCI2 , CF3 CF2 C 
CF = CF2 , CF3 CF = CFCF3 , (CF3 ) 2 
C = CF2 . CF2 =CF-CF = CF2 , R1 1 : 
[0042] 

lit^ 2] 



F2 =cc 



2 . CHF = CC 12 , CF: 
CF,-CF 
I II - 

cjr,-cp 



C F = C F 30 
CFj-C-OR, 
I H , 



CPa-C-Cl 

I n 

CP,-C-CJ 



[0043] CF3 CC I =CC 
CC 1 FCF-CC I F. CF3 
= CF2 . 

Journal of American Chemical Society 



C F3 . CC 1 2 F 
(CF2 ) 4 -CF 



CI CI 

\ / 

c - c 

CP^ CPj 

(1951) 

A C4] <DS.ZA : 
[0044] 
[<b1 3] 



(11) 
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C43 



[0 0 4 5] 142nd. Meeting. American Chemical Societ [0 0 4 6] 
y. Atlantic City. N. J.. Sept. 1962Abs. P19U l^t^ Al 



C5J 



[0 0 4 7] Journal of American Chemical Society. [0048] 
82 , 5116 0 960) [ft 15] 

S C6] . [73 (DHlEsC ; 

HO HCF2CP2O 



/gV. OH > <|O>0.CF 2CP jH 



CFj=CFj 
1 , ^-Na,phthalea«ndiol ~ > 

rj^:h »; 

l,4CHCP2CF20)2CtoH* 
[ftl 6] 



[0049] C8] a>J^[&3$ : 
[0 0 5 0] 



(12) 



t#g|¥06-313180 



no-^y c --^)-0H > 



I 



C8) 



1 

CH, 



[00511 CX3=-CI. F] [0052] 
B*^*tt, 1975 . 311 [ftl 7] 

^ eg] (OSf&^ : 



"^^-OH+CPj- CX*- CP 2 



CY' -OMe 



NOa . X' =F. CF. D 

30 [<b18] 



[0053] S [1 0] (DJSISS ; 
[0054] 

PhOH+Cr,CP=CP,-^CP,CHFCP, 



,OPh 



[0 0 5 5] X, *bl=. [11] t?a**l.-5'^ 

4^-»j-7;u:i-p:^P'«> (HFP) ©;i-'j3"v-. -usa 

[1 2] -CS^^iSt^ h^:7;U:*-nX5^U'> (TFE) 

fl5:i-'Jdr-7— . feSL^(i^p;^h'J:?;^:^•Pxf^^>© 
'J 3-v-3f -efts 7 ly 7 -f ?> 
l^3S**iS^tawe^#%:j-'J=r7-=fc, [2]. 
[3] iC©J:5*6«J5lS©S«i:LT«ffl^*¥A<-e 

[0056] 

C3n F6m [11] 



[m: 2El±©S». »*L<li2~6(0S»] 
C2ni- F4ii- [12] 
[m' : 2 £l±(DS». L < 1* 2 ~ 1 0 ©SSS] 

[0057] 

Buil.Chem. Soc. Japan , 49 , 502 ( 1976 ) 
S[13]. C14]©£I&3EC: 

[0058] 

[1b1 9] 



<13) 



!t*ga¥06-313180 



C-cCFCFjCF^ 



CP 



CFjCF, CP, 



/^^\ /C-CPCF2CP5 



(PhOC^P,,) 



— > -CHCPCP^CF, 
*CP3 OPh 

(PhOC^F,2H) 

[0 0 5 91 H*<b!¥:!t^K. 1 9 7 8. 2 53 [0 0 6 01 

it [1 53 ©SeSt: [1b2 0l 



-C143 



(CF3)2CP 



/ (CF5)jCF^ 



( Hrp=ma:ftc,F,B) 



(CF5)2CF CP4 CFj^ 

(CF5)2CF^ ^OPh Cf/ 



C 

^ CF-OPh 



(PhOC,Fi7 ) 

[006 1] r7f-'J=f7-j (Pli54±+t-'fx>TP^-7-< F20) •\?>HFPHg* (C9 F18) <!:7x/-;i.Jii<0 

<?) :k^m, HS. mWiS, (1976), P288~291 lilT < S^^FtlTL^*. 

roSCB-t?<t^^*L^J;5'St!l#<©TFE3SMt*: (Cio 50 SE[16]. [17]. [18](DSl5iE; 



!f#ig2p06-313180 



[163 



OH 0*^?^17 



HO 

[00631 AC191, C20](0jKI&A; [1b22] 
[0 0 6 4] 20 



B0-^O)-C02M. 



[0 0 6 5] X. Journal of Fluorine Chemistry 54, it [2 1']. [2 1"DfflSl£a; 

162(1991) [2 1'], [2 1 " ] S(D.fc5^f:7 [0 0 6 6] 

i>'-;uat/<-7;u:l-Df-;ux-xJKD#*astfcA< [Ib2 3] 



CPXDBi C21 "J 



CCCT R + =-C, F, . -CF, CP (CFa ) OCa F, . 

-CP, CP (CFa ) OCF, CF, CO, CH, x 
X=CI. Bt. 3 

[0 0 6 7] X. Izvest. Akad. Nauk S.S.S.R.. Otde 50 I.Khim,Nauk .1952 .261-7lc(i [2 1' ' ' ] (DSISS 



(15) 



!^ga¥06-313180 



JL^i^^Xlfr h'yZPJl^ytam^UXDniM&mtm^ [0 0 6 8] 
NaOH OT KOH 



PhSH+ CPj - CXF > PhSCFjCHXP 



X=C1,F C^I^J 

[0 0 6 9] 31. Bull,Soc.Chjin.Fr. . 1972 . (8),3202 10 [0070] 
-5(=l± [2 1- - ] A(DJiotii'}'^yx.y—j\,tOno [<b2 5] 

P h SNa+CFa =CC 1 F ► PhCF=CClF 

[2 I " '3 



[007 11 (2) 7x>'-;USXI±5^:*-7x>'-;i.ai: Tl±. IS* < ©Sl5*afeA<*xe.*i€.*<. rtaM*5J5 

■p x.^ i.y -ji'^tmnyji':tDi3— [0072] 

7K>Si:©Sl5(c<fe-S^3'-vS3?SlSib^!feiffiSlSi:L 20 [1b2 6] 

Ar' X- +Rf X» - Ar' XRf 13 
ArX* +Rf' X- - At" XRf C2 23 

ccc-e. xttoxiisn^^rxro xx» . x- t±/Nay:/K^. 



-OSOa Me^ -OCOCF* x 

[0 0 7 3] R 1 2 ; 
[0074] 
[<b2 7] 




[007 5] . -0S02 CF3 > -0S02 CC 
13 , -0S02 C l?ffflT:^*>tLTBftaL^f>■n^ 



mwi&^mt. Ar' \t-m0^^m&t:mt, Rf 
li-uss en 'p0Rf tmctoiv. Rf x- <dt 

Actual , Chem. , 1987 . 151 

5t [2 33 . [2 4] ©SiSSt ; 

[0 0 7 6] 

[^b2 8] 



(16) 



i^lrW06-313180 



R^C^H^Xy + CFjCHjOH. i^R^C^H^OCHjCFj 

mm 

R*C,H^OH + CPjCHgOR' — ^R^C^H^OCHjCFj 

CCCT. R' =H. 4-Cl, 4-Br. 2-MeO. C. 4-0, N, 
2-0. N. 4-CF3 : 
X, =F. CI. Br : 

R* =-SOsMe. -COCF, . -SOa CC 1 a ^ 
-SOa C, H, Me-P^ -SOa Cl] 

[0 0 7 7] "Chemistry of Organic Fluorine Compoun <b^«!)a)^)aa3!i<3a^ < ***ir L^*, 
ds" Halsted Press. 2nd Edition. P279(=tt, 7A'Zt— Jornal of Organic Chemistry . 50 . 4047 (1985) 

Jim. -?iLj-)\'m'pf*-)i'mo>m.m:sL\t-<it'^m=i- s (25) ©siea: 

U^-XiaiTn,^MtWki\tX\an at Oxygen or Sulfur) [0078] 
l=J:**7^;3llx-xyHk&»^*7«y*f^:*-x-5^>U [<k2 9] 

CPgCICPCi. 

z'-toVx- > 



M.jCO 



C2S3 



CZ' =H. Me, OMe. Cl : X=0. S3 

[0079] Industrial and Engineering Chemistry 40 [0080] 

. 39 . 412 (1947) [4k 3 0] 
5C [2 6] . [2 7] (OSISSE; 
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MejCO 

PhONa + CHCijCPCl ^CHCl^CF^OPb 

MflCO£t 

PhON» + CCl^CF^Cl ^-CHCljCP.^OPh 

C27J 

Tetr«hedron Letters, 22, 523(1981) 
PhXK + CFjBrj ^PhOCFjH + PbOCF^Br 



[ 0 0 8 1 ] Pure and AppI ied Chemistry , 59 . 1015 
( 1987 ) 

CZ2 Z3 Z* CFZ3 Z* 

czc-ezz =c I . Br. I -cfcy. Z3 =z« = 

F, CI. Br. CF3 . H-CfeS] ^OXPlt LTIi, 



[0 0 8 3] 

09 (1960) 
S [3 2] ffi 



[0 0 8 5] ^-oflfeict^ «-S©x-T^;u*g#xii5^:*- 



-II65C [2 93 -C?***i-6*«©«7^/*/NDy>1b1ft 
[29] 

[0082] 
[1k3 11 



St [3 3], [3 43©Sl£5t; 
[0086] 
[{b3 3] 



PhS'+CFaCCla ►PhSCClaCF, [30] 

PhO- +CFa C 1 CFC I 3 ► PhOCFaCFCli [31] 

Journal of Organic Chemistry . 25 , 20 [0 0 8 4] 

[<b3 2l 

DSlSSEt ; 30 

Jg)-0H+CHCJF2 » J^OCHPj 

^ Z* 

CCICI-P. Z» =Z- =H. Me. MeO. N0> . CHa .CI] 
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0 



Ar'OCHaCKCH-OCH-Ri " 
[ 

OH 



O 



Ar 'OCH-CHCKoOCH-iW " 
I 



[0 0 8 7] Ar' i*-«c!)3?s«iS*a 

■r. 3 *bl=. -US* CI] -eaStiSftSroiUKft:* 

il^C^HjOCHjCFj -* R*C4H40CCF2CPi 



[0 0 8 8] ^-fljffili: LTI±, «l|jLliJSlT(D*ai*<^lf 

Actual. Chem. , 1987 .151 
^ (3 5) OiK^A ; 
[0089] 
[^k3 4] 



[0090] [CC-P, r3 It [23] . [24] SO) 30 

LTIi, iJiJ^lf, "Advances in Fluorine Chemistry " 
Butterworth, vol.3 , P181 lc^$*lTL'>.i./\P'tr>3J 
^I3J;.S "Chemistry ofOrganic Fluorine Cotnp 
ounds " Halsted Presslc|B^^*i.TL>'i):^j4, fe^SLi 
li^mSS5 0-^ 1 7 7 05^^?g. !t#i^Bg4 3-1 1 
8 8 5^<^n. 7-2256 3 ^'^^Ifi^lrfEK 

[0 0 9 1 1 -IKS [ I ] -ca^tis^^^/msfssft 

2? - {CF2 ) LI - (CH2 ) L2- 
[Z7=F. CI. l,H:Ll=1~1 8(DSSt: L 
2 =0, 1 . 2] 

[3 6] ^oit^^aiRt^mtLximTOitmmf 

[009 3] CF3 CF3 CH2 C F3 CH2 
CH2 F- (CF2 ) 2 -. F- (CF2 ) 3 

F- (CF2 ) 6 -. F- (CF2 ) I0-, F- (CF 50 



ivS -Pir^ LfcSf£;i*-?-rom<*;^J©-SPS«ijai Lfctro 

T-fe^„ fito-c, -«ss [I] <D<tii^<o^mmt. 
ffl$*i.*;^;^tiai±. -usa [1] vm^JH^m^it 

[0 0 9 2] ljiTI=- **B.«(cffiffl^;h-S-|K5E [I] 

-TRf «)«iJI±«-«:&2fe-C&jj£*4i.5-»6iC [I] ©ifeiR 
*©R f (Dfi!l<D-SPS«i|*Lfct©1?fe-3TC:K(cEg 
^*l■&4,(D•t?l±^fL^„ 

■ • [36] 

2 ) 2 -CH2 F- (CF2 ) 4 -CH2 F- 
(CF2 ) 4 -CH2 CH2 F- (CF2 ) 8 -C 

H2 CH2 I - (CF2 ) 4 -CH2 CH2 C 
I CF2 C I - (CF2 ) 2 C I - (CF2 ) 

4 C I (CF2 ) 3 -CH2 B rCF2 CF2 
B r C F2 - 

I-CF2 I- (CF2 ) 3 -CH2 H- (C 
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F2 ) 3 CH2 H- (CF2 ) 10-CH2 HC [0094] 
F2 HCF2 CH2 CH2 H C F2 CH2 [<b3 5] 

I - (C F2 ) 2 -CH2 CH2 R 1 3 ; 

^CP, or, 

r-C CPCPjO:] La - CFCH,- 



[0095] St [37' ] ; 
[0096] 



[lbs 6] 



1371 



f-tCFCF-Od -ex FCPg ~ 



[0097] 



F- [CF2 CF2 O] L3-CF2 CH2 - (L3=1~11) [38] 
F- [CF2 CF2 CF2 O] U-CF2 C F2 C HZ - (L4=1~7) 

[39] 

CF3 CHF-, CH3 CF2 C H2 F C F2 S CHCI2 C F2 CH3 CHFCH2 C 

CF2 HCF2 CH2 F-, CHF2 C H2 C H2 FCH (CH3 ) C F3 CHFCF2 CF 

F3 CC 12 CF3 CHC I CF3 CFC I 3 C F2 CHFCF2 HOCH2 C F2 C F2 CH 

CFC 12 CF2 CHFC I CF2 C6 F 2 C H2 C I C F2 C F3 C H C I C F2 - 

-C23 Z* CFZ3 Z* [403 
[23 . Z* li-t&A [29] *0)Z3 , Z* tma [009 8] 

56 [4 1] ; [1b3 7] 

OH 

[0099] [1b38] 

-CF» CX' CX' H 

CX' . X» C43 4^©x. . X, il^i;^ 



C4 2]. 
C4 3] 



lo^oo} ^omtLxit. [4 43, [4 5) a© S*<*lfP.*l^ 

- C3» F6m-t 

[mii-iKsc [in *®mt^i:] 

-C2»- F*.-) 
Cm' (i-teS [1 2] *<Dm' iPC) 
-Cn- F2n- H 

[n' li-SSiC [33 *(Dn' tPC] ^-CDfiHirLT 50 It, [4 73 . 



[443 
[453 



[463 

[4 83 A<0&mmtli>. 
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[0101] 

-can F&n H 
[mli-HaS [II] fptOmtWiC} 

-C2.- F*»- H 
[m' li-HSSt [1 2] «®m' il^i:] -H65E [4 

3] ~ [4 8] <o&(r>M:»mtLxitaTa)^<Dii<m-f 

[0102] CF2 =CF-, CF2 =CFCF2 
CF3 CF = CF-, CF3 CF2 CF = CF-, (C 
F3 ) 2 C = CF-. C6 F1I-, C9 F17-, CIS F 10 
29-. CtOFl9-. CF3 CHFCF2 C6 Fl2 H 
C9 FtSH-. C4 F8 C10F20H-. * 

[0103] CFCI=CF-. CFCI2 C F2 CF 
= CF-. CF3 CCI=CF-. CCI2 =CF-. 
CHCI=CF-, (CF3 ) 2 CH-. CF3 CFC 
I CFC I a±©J:5l=. *»l=ftffl**l«-«6sC 
[I] ®§7-y|R3IS«i<k^«!itt§8©*ai?«jt*;K 

*Ci:A<plBg-efc-6o 20 

[0 1 0 4] a [ n x-mt^iiiit-B^it, mnx-. x 

thzti<Vti>, S [I] ■p5^^^S^k^^*l 

[0 1 05] a ci] xm^ix^it-B'^itm^Lxmm 
X't^f^0:t-(Mt, &miy'jitrjv± i^Wi^mz^ 

TfOTfsij^—y-jijf^ji'. *;u;H+v;uS, A/f?+vU 

Jt-^«». t h-p+v;uS, TS/S, -f 5 KS, X- 

UMi h •;7v>a3f©Sf4S«S^^W^-&/^-7;^;^- 
©■*»*^c,. -(ea [1] ©1b^*i:fflffiiS14-^»t.*i-& 

mmii&}S.iiii<Difbms>i>i^itfsm<^\t^i^mLxm^i3i 
mmotoitmntiiii. 40 

[0 1 0 6] xC ( I ] X'mtmit^<^t:^a)^-(J\^t 

m^tx&mtm^. a [I] -ea^F*i.«<k^«!i©fi 

I*. SP,4i«aJi«ja«li©MJ!Si:©tiStt^fiSfflfi£«a© 

it&mt^jstxmnt*Lit<, awi*. siajt;-Affij>e 
ifei±Mi=?*LT'j?3S< tto. 1 ma%jji±. »* L < 

Ii2 5aM%)':i±, *bl=H*L<l*5oafi%El±© 

[0 10 7] *^B^©5E [ I ] x^tii^it^^tmn 
txmmt^m^izii. ^-rottiSt LTii. 3^1*4 0 50 



[47] 
[48] 

'cizisn^m^^iK 2~5ooc s ta)K@©=t,©. 

»*L<l*3~300 c s t©^B©=L©, 

<i±5~i 7 0cs tommoto-bK L<l± 

1 0~ 1 5 0 c s t ©®ffl©t©A<fi!ffl**i^)o 

[0 10 8] ^IM*. 1 0 o-cicfcit^tbisisjitaifj 

It, 0. 5-1 00c s t , »*L<I*1~50 c s 
it#(=»*L<l*2~3 0 c s t ©asB©t©A<fiEffl 

3>:?b->»t>— «P©lHieh;u^'*<S<'S:y»*L 

[0 1 0 9] *fc, a [ 1] Tssti^ib^isj^^a© 

aSS^UTfiffl•r6*^. XI±te©:i--f7l/i;1&LT« 
ffl-r**^!^!*, SCI] -CSd^lSIb^*!!^©*,©© 
*fi)St LT(±it*lc*ltt(*<E<, jl^jS©feS*<±SH©sC 
[I] -c$^F*t-51b^«!i**a-Cffiffif •51i^©*SJS«6 
Hil^i:TOHI-AiilfSt><, X. S [I] -CJS 

■;^mt'^i&mn^ y 4-*;i;!«iifiEit*!i©*SSA<. ±tE«-« 
©tbttiSroit [I] T*S$*i-S1b^i«!iJ:y'5J«;^!«*ifi6 

[0110] ;f:^B^I=^3L^T. !*3|->XxAI-fcl+*;% 
!«±S/ia5i»±S©*SJtIi. a«l± 9 9/1-1/ 
9 9©®H, »*U<li 95/5-1 0/9 0 ©KB. 
»$(Cjff*L<li9 0/1 0-2 0/8 0©^at?fc€), 

S [1] TS$*i.^<b^1*)li. jEiKH^fJaitSH-eHF 
c- 1 3 ^ 3^(7>y->it7J\^i3>tB.»tmm\ti:m 
-To ^Jx.lf. /<-:7;u;j-P/-K'Jx-T-;ui:HFC-i 3 

4 a t©ffi;§tt©TE;SSI*, a'SI±0°C#iS, fc^t^ 

li't*i&L±x$>^i)<. it Ci] T?^*tL-51b^#i©«^ 

1C|±, HFC-1 34a3|(07-;'1b7;U^)r/t©*i;gtt 
A<0''CJUT©=t.©*^§^(c»t.*l, X, -1 O'ClilT. 
-2 01CEIT. -3 0'CUIT. -4 0t£lT. 
-7 8lC6lT©t©t.plBfe-e*6. 
[0 111] *fc, 3* [I] ■CS**t-51b^1*©HFC 
- 1 3 4 aaf©7^/1b7^U*>t©ffl5§14©±lfiSfiE 
li. 7 0''CJ3l±. 8 0lCEl±. ;St.l=l*9 0''CJU±©4, 
©A<§gl=1Sb*l-5. ::©.fca(=. HFC-134al= 

ft$$*i«7--/<b7;u*>S5ft«i: LrfflL^«;*,'^«|= 
fc"L^T. [ I ] ©Ib^tiSfcli-^itS^^f-SHjiffl 
BE^^SJiSi LTfflt^•^)i:. fit3t5©/1-7;U:*-P;K'J 
X-x>/Ug?S^t;*©H FC - 1 3 4 aa|©7-V<b7;U* 

>t©^B;§tt©Tlss^*<SL^^l^^.i:, «t*©M 
<b7K*S/tf y 7;u+u>y y 3-;uSS,=ta©H Fc- 
1 3 4 al|©:7-:/^b7JU*>t©AjST?©ffijittA<(5t^ 



[0 112] it [I] (Dit^^^. m, XI±E 

3 4 a (Od: 3 ^S::? -^/IbTVl/* >CDSt#T-CJ!lDilft-r ■SS^ 
fcii^, 1 7 5°cr-t. 5E [13 ©1b^!tei&I/7-y<b7 

[0 113] -teiE [I] -t?S**tS<k#!B!lli?R 

S^ittttrofiT-V'H FC- 1 3Aam(r)yvit7Ji^±> 

^3?S»Hb^«ia>S«^ttS 7 ';/<bT^UA >©iSaT*5 

[0 114] mii. SCI] 

L^l* jK 'J 7JU^ \^><f'J=i -yUAf-z-K XX x;U36:*- 
-f7U3|<OHFC-1 3 4affl>ftaia<0«a:i-'f;UJ:y4, 

ttii. =&s®jae«i= J: yaiis-e 
E5^jt@»e(t»i=j:y«i£EiiA<. € Easts y'fs 

[0 115] *|6B^(0-||Sst [I] -eS^^t^^^-y* 

5?l:te<b^!t^<ott»fit4, iiz^Bi-r^tzit) 
ic, tt^a^Jn^l (ai4lril, HKIISil, ^KM) ^IH^ 

(1 9 7 9) icii, attsjirii, ^mmm^'&fi 

t(0, SESiJirti, ^SaSi: SIS L, iSS, 

^moi^u^-f. mm^M't'mKMtLx, 2#, 3# 

^UjK>K9|e*s 7Ji'3-jimvifS,WL7Jl'=i-Jl'm, » 
7;ua -;i'*flS7;i/a -;i'X;^x;uS. 7 

xxx;u5gT?i±5';7'Ji'K>5^;K 
;Hf©S«6BBlftKxxf-;ua> $m7Jl'=i-ju:i.x^jl 

7^?'j;uKxx^;bSS|$. 75 KSieii^'i^yv 
M7S. K. :1-H'>lt75 Kt|©S!i«lIlt)ttit7 5 KS* 

SIC. *;b'-K>»©#li5«i: LT. :»-h'JOA. * 
'J'ym(07JUi}'J^mi&, V■y:^v"l7A. 

^©7;u*|j±^^)l«, ftkro^^t LT7;i'5-0A 



(21) i|fig¥06-313180 



ym., 0>T^->;u^, 5'jx5^>^, /^ju 

Sg^V^. Xx7'J>^, 7^ + >^, 

KiJtA^K, -fVS'JXg^^^, 'fVXx7"J>^, 

iJ ^ -;u^S|©^MDflite^^ , 7JU=i-;u^(0 
fi«;<5iji: Lri±. 5'^'J;i'7;u3-;u, ■ii^ju7JV=i- 
ju. Xx7ij;u7;i'=i-;u, :i-b'f;U7;u=i-;u. 
-ba-;i.=Ey:tLx-i'>Slxx7^;u. -y x 
10 -f7y>SxX7^;K yy-bP-;i/v^'t7>J>^xxx 

y=.;u7xy— vu. K-rS/yppxy— ;uap^f)7;u+ 
[0 116] -trofferoK^masioSiit LTii, kust 

li?^3j-7x>. '<:/y5^:i-7x>lf(D5':<-7x>SI, V 
-n- h*Ti/;UX;U7V K, £/'<>-:/7UX;i/7-f Kaf<D 
*/X7U7^ KH, -:/7x=.;U5/X7U7-f KSf©i?X;i. 

KS. jK'Jx;u7-r KS, x;U7|-oaf^:i-X7U-7-f 
20 hS. ffi<b;-4BI, g^:*-*-jK*- hS, '^7V-JU 
j'a'^x^UTt-x^KxxT^vuS. n - h'T'i/yuf^ii-it 

7-f>. Ht^-yiba^bXf^lxV (CTFE) :j-yifT- 

n©^ n D y Jit at -^siymmommitstitynmm, 

f^^bSlteSi^yU'+'v^xxTybJi. /<-:77U:t-n;teiji 

30 >^xx^;us. /^-7;u:^D7;u+;uhiJ7v>m?> 
/<- 7;u:i-P/-K'j x-T-;u h ij 7 v>3f 
•:/^1b^1*. 7-><bllfe\ 7-y1bXiFLx>:f ijrfv-S 
^©7-;/*^ro^ttiSiJ, ^<b7;uA>. mib7;L'^>, 
^1b7>'U^>^ro^*Sro^JiD»J, 3 0*^bm<b7K^!S 

i4'J>K^y xx^;u?S, |j:^Kvxx^;us. 
h 'jxxT^ym, /NP-S^vlbU v^xxT^ju^^nro'j > 
Kxxx;u^, SiJ>K^/xx^;u3i, S'j:>^vx 
^.x/i-a. S"J>KhUxxx;uSS, /NPyXbffi'JV 
40 KxxT^;usil©sy>»xx7^7Ujg, SH«*x7-f 
m=i&n^7.y ^ yt^i^ igHa/+xX7-f > 
x;u:?-f Kig, j^x.toiKxx7^;i/S, ffi/-NX7h:/Kx 

t^X^^I/KxXt^US. S*X7^>»X 

xx;uj6. 'j't y >tt h y xxx;uSfti*®5^:*- y >K 

xxT^;UjS. 5^:l-Sy>ilxx-r;i'5R. 5^:l-;hX;h>K 
xxx;uS, 5^:j-*X7-f VMxxx^I/jK. /1-»X/t»07 

5x-hS, ^tty>Kxxx;u©7s:>^. ;hx-7T 

m<b V y n - *;U/K+ v;US^:& V y :a - 
50 «vyaMb&1^^. ^M<b^!|4)ST?li:>-:77^>its 
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^uv^-ljA^b^*. *af^4i><b§1jB. Jh-t^itx^x^u 
S. vX^;i.->'J'^-hai®*>UAVv'J^r-hJi. « 10 
^bft. i&1bftai(0£JH%1b«9. £Bi£{b«B. ft.&L^liffir 

[0 117] 7-yaiSiiBSgiiD#J©S*«i:Lri*. 
3. 3. 4. 4. S. 5. 6, 6, 7. 7. 8. 8. 8 

- ^iJ9ijyju^a^C/9y-j\', 1 H, 1 H, 7H- 

KT^A^yU^J-^l'-l— ^T^^y-^U, 1 H. 1 H, 11 

H-ji>(zj-t)-?/i,:ta-i-'^>7ij^-ju^ 2, 2, 
3. 3, 4. A—^^V-y)i':ta-t. S-'O^Vv 
;U?|C07 -y^^bBiKKryi-n -JUS, ji-yjv:i-a 

-■7;u:i-p-2. 5-vj«9'>l'-3. 6-v:l-+1ty'-f 
-JUSI^« ^JU*©/^-:7JU:l-D'-H'J X— 5r;U*JU7H>^ 

xxt^juS, /<-:?;u:i-D>'-t>K3l©:?-:'*lbBtK« 
*;U7K:/Ka, /<-7^u:i-D-2. 5--:;>?^;u-3. 
6 - v:i-+-t}-y ©/<- :7^u:i- p /H 'J X - 7^ ;u 

* JU7t-C>K^3|^ ^(f C t ^ -60 
[0 118] 'J>S^JlQ»l©M(*^Jt LT, IE"J>^X 

;^x;utLTi±s h'j^/uv;u/t->7.:7i- h, h'j:7x 30 

- h. h'J;^ (2-x?^;U'n:^^v;u) /h7.:7x-h, V 
(2-x5';U'\+'>;i,) h'jTv;U;hXPx— h. 

T'T'JyuJhx^x- h'j:i-b-f;U7h:^7x- h 
'JX [.-H'J (:*-+vX'3FU» K'Jt'v^U] 
h. h'JX [sH'J:j-+->Xf^U» -2-X5^7l./s:^-> 
7U] 7hX7i-h. h'JX [jK'J (?f+*>xg^U» 
V:l-^7f^;U] H-x:^7x-h, h'JT. [/-K'J (:J-+->X5^ 40 

;hX7i-h. h'JX [/-K'J (:j-+v/X5^u» *;i,ytt 
1 -X9^;U'<>5=^;1/] j^X7x— h'JX [jK 
•J (:i-+->XTFU» ;fK'J (^^vZ^PeL-V) 
^7U- 1 -xg^JU^V^^JH 7Nx:7x-h, h'JX [;K 
ij (:^+vX5^b» ^□eu>:i-+v*JU;H-;U- 1 

-^g^;ut*-vn /Nx:7x— h'jx [3-;K'J 
+vx9^U» -^t5^;u-2->5^;u^pe^^^-h] 
;nx:7x-h, h'JX [tK'J (:j-+vX5^U» -2- 
t h'P^^v^^'f^^U] ;hx:7x-h. h'JX (p-:;*-^ 50 



9^;U7x>'4^vX5^U» ;t-xx:7x-h, h'JX [;K'J 
(:i-+vx5^b» -;KiJ U^'>-:fa\dO» -p- 

>5'^l.7x>'+v] /t^X:7x-h, h'JX [4-/-K1J 
(:i-+->x5^U» x5';i.:7x^;UT-b7'— h] /-f^X7 

1- h, h'JX [tKiJ (^+vX5^U» ,-K'J {:t^'> 
■:fa\ziy» -p-t^h+v^ix^yu] /t-x:7x— h, 

2- x^;U'N+vVU [jK'J (TT-^i/Xf^uv) -2-x 
fJl^^->M Jt-vX7i-h. jH'J:i-+'>7JU4rU> ■ 
fx (v7'J-JU) *X7x-hSf*<, Stt'JVitxx 
y-J\^t LTIi. 2?T h7xv;UTS/^ h*7hX7i- h, 
v'<>*T->;i/Ti/'y h*7hX7x - h. 2?'^+-9-x*>;U 
Ti^v h*7hX7x - h, -:?'^:^$T->JUT->-:' K7hX7 
i-h, -:;:i-^^7'v^l'7i'^/ K»hX-7x- h. i? (;H 
ij:j-+->x^ur/y=;u7x=.;ux— T^u) tI^xpx— 
hll*^ »tt'J>S|xXxJU®7 5>*i:LTI*. liirJE 
K1±'J>«xxx;i.©>f^JU7 5>. xf^;U75>. 
Pe;U75>, :?5^^l'75>, '<>5^7U75>. 'n^-> 
;U7 5>. ^Zf'TJVTZU^ *^7 9^;i/7 5>, iJp'f^yu 
7£>. vX9^;U7 5>. v:*'Pe;U7 5>> S^T^^?^;!/ 
7 5>, v'<>^;U7 5>. v'^^v;i'75>> v'^:^ 
^;UT5>. v:i-':7 5^7U7 5>. h'J^5^;U7 5>, h 
ijxg^;U7S>. h'J7''Pe;U7 5>- h'J>f^;U7 5 

h'J'<>9^>»U7 5>. h'J'^+v;b7 5>. h'J'N 
::*'tF;U7S>, h iJ:r^'^>U7 5 >3r©7£ >i:©«A< 
^lff>*t-&o m*1b'J>Kxx^;Ut LTIi, h'JX 
(-:?^7pp::fpt°;u) ;hX7x-h. h'JX (^7PPx 
7hX7x-h, /K'J^+->r;u+u> ■ t*x [v 
(^aay)[,^)\>) ] /hx^x-h, h'JX (Oaav 
ji-M TfxX^x- h^A<^ifbti*o SSIb'Jv^x 
X7^;utLTii> h'JX ( hij:?p^:7x-;u) 7hX7 
X— h, h'JX (v:^p^ ^x^yi-) /t^x:7x— h, h 

'JX (2, 4-v- t e r t -:?f^;l'7x:^;U) t^X:? 
x-h, S|*<^lf yymifJ>m:L7,T-Jl'ti, 
r I*, h 'J X (jK 'J yji'* o TJi'^M Jhx :? x - h . 

h'JX (jK'J-7;U^P7i=;U) /-hX7x- hSfA<^lf 

c,*i.-5. ffi'j^KxxxyutLTii. v:?iF;ujt-vX7T 
-f h, h'j:?g^;u*x77"f h, 5?^>5^ju*x:7T-i' 
h, h'j'Of^vu^x^TW' h. ^?'^+•>7^7hx7T^' 
h. h>j'N+v;u^»x77-f h. •:?'N:^5^;i/7Nx7T'f 

h. h'J'^-^f^^U^X^T'f h. V^I-^^^^yUTHX^T-f 

h. h'j:i-^?5^;u*x7T-f h. sJ^^jU/Nx^T-r 
h. •:?7=v;u7NX7r'f h. •:/';7>-Tv;i'*x:7T-f 
h . h 'J -t; >■? S'yUThx p 7 -f h . 5? h*x->vi"+vX 7 t 
-f hs h'J KT^vyU^X^T-f h, v7xx;i,jh;^:77 
-f h. h'J7i-;u:tNx:7 7-f h. uv;1//-1xx:7t 
-f h , h 'J ^7 u v^i^'+xx 7 7 h . h 'J -r V -T v;u/fvx 

77'1' h. i>yjL-J\^:t-<?'}'Jl^t^7.yT-(h. v7i- 
JU7^->JU/hX7 7'f h, v^'t7'J;^/^■^' h*P'5^>/t^X7 

7'f h, v:l-U'r;UM-f h*oy>'-hx:7 7-f h. h'Jx 

(2. 4-V-t e r t - T^^VU:? x^;U) 7t-vX:77'r 
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+ U>-t'X (v7'J-JU) ^xX^r'f h. 1. 1. 3 

-5-t © r t 5^ ;u 37x^71-) xh^:7x 

v;i. vx 9^ ix >y rj a -ju v/^x :7 T -r h 3? A<^(f 
So ;t-NX7fv>^i;^.x;t'i: LTli. o, o-v^^'^uK 

O, 0-v-2-X5^;u^+vjU Krv;U'tv7.y-t^^.— 10 

O. 0-v-2-X5^;U's+vJU-2-X5'Jl,'s4^ 
vVUtNT-z+x:?-— h. O. 0-v-2-xy;U's:tvyU'f 

•>;upx-;u;hx;h*— o, o-i/j'^yujtKXJt^y 
^f^LxV X^7->*-h. o. o— :?-2- 

xf^vu^s+e/yu- 3 -JtsXTKy > g^;u:^'p e:*-*— h. 
o. o--:?-2-x5^;u^+v7H«'jx (x5^u>^fij 
=1— ;u) >^ix>7Nx;h*— h. o, o-i? (Tr->;i/jH 
>J:!|-:t->xf^U» (xv;U7tfJ:l-+vX5^u» 
'1^*— h. O, 0-2?-2-x^;U's:^^->;ut: Kp^^v 20 
>5^UV/-nx;t«*— h. O, 0--:?-2-xf^;U'\:^-> 
yu^-hX^y j« J xf^ U>y <J =i-;H|A^ ,txX 

[0 119] jy±©lt?5SS5JnSiJI4*ai:LT. 

-test [I] T?$$*iS^^-:/3^^§»l 
Ib^iBulc^tLO. 0l~25aM%, »*L<(40. 0 
5-5. 0«g%, $t.(Cff*L<liO. 1-2. OS 

^t<o. oiag%*3i©«^, -tejc [I] -ca^tit 

SA<+5i-e'SL\ -:&2 5aM%^j@^Si:limiffi^1t 

[0 12 0] *sB^<D-«siE [I] x-m^ti^-^y-ym 

T;l/+;l''<>4z>X.>U/t^>S<DNa> Mg. Ca. Ba 

jfi^, xxT^;uT?iiv;izfai>^y:i-u- v;n=4« 
>*>'5':7U- htf©v;uf$:/*y'BiKKxxx;i/-\f' 
'<:/$x'jx'j K-yu^yBgteKxxxyu*. 75>-p 

I* N - 7 X a —)-VfJ\y7 5 >l|(0SSfll7 5 
>s Bilte»l7S>. PvV75>^. 'J>^xXt^;h? 

li'J>K=E>'XXT^yl., Rlf^Om, 'J^KvXXx 

©'j^Kh'jxxT^vb. at;, ^"J7x:^;^7^^x7T^• so 



hai©ffi'j:^^xxT^;uS. x;K+v1b^!|^-cii, 7x 

-;U-y 'J V V JUX - X7USX 7K+ v^b^fel t L r 77 X r: 

yu-J*"'; vv;ux-x;u-t'7;u+;u-?x:r;u/f ij ->v;ux 
^^ij vv;ux7.x;uSx;K+v^b^ifei<k Lr 
7? x-vu^^'j vv;i/xxxJb. t;u+;u^'J vv;i.xx 

KS^ y xx^JUi LTx;K+->Xt^7 'J >^c07f?^ 
;U. 'N+vyu. /<>v;U. v^^P'^+vJU, h^vx 

#gm«^^1b^«5i:LT'<>yh'J7V-;u. 5 
-^5^;i.-1H-'<>vfK'J7 ©'O */ h i; 7 

V-(ZifV-Jl'. 2- (77U+VUi?f^:l-) -Oy-rs^C 
y-;u*'<>y-r5^rvr-;uss3H*, i. 3, 4-f'7 
■:?7V-;u/-K'J-t>-;u7T'f K«$. -t ©ffe<o=fe©i: ur 

[0121] El±©Sfi|»±?B|liJjifpt LT, *fc, » 
g^51^LTfflL^Tt,SL^. :i*Lt.©SSftteiL«IJSE* 
tim^. -«SS [I] 

«!ll=J*LO. 01~25M*%. »*L<l*0. 05- 
5. om*%. $bl=»*L<l*0. 1-2. omfi% 
©iiJ^-C^^-r«.*A*ii*LLx. B5fi8S±^©9J&A< 
O. 0 1 Sg%*3S©Jii&. -t&A [I] -Pii^tii,* 

7'ym^ss6ib^«j©Htti4i=ai$-rs!)mA<+»-t?nc 

tv -:^2 5MS%^IS7L.SiBSl*e*ttt9|;^;$taa© 
[0 12 2] *^B^©-|g5EC [ I ] vmt^^i^^ 

m^ii, 2, 6-v- 1 e r t -■^^yiz-p-'i? 

-;u) 31. 3?§1S7 5>SI (0iJjl(i, a-:f7^;U7 5 

'J7;i'+b>-y'Ja-;US, h'J^f'J-b^'f KSI. ^JS 
^;'StttiJ-Cfe«.N, N' --IJ-y-'Jf^U-TV-l. 2-i? 
75^x^1 >, 7-b^;U7-b h>*i:i:t(=fflL^SCi: 

[0 12 3] ttoT, -llSa [I] 

3iEiiijsgjafflA^bStf*i.*'>ft<tt-o©aiiiD«i 
«;4}:i;»ffi©^.:$tst;-A«a^«9ii. 

L^(i*— X73>ap(Cffiffl-r-5CFC-1 2-V>HCFC 
-2 2a|(o;^«©rt#atUr:&M<E7-:''(b7;i.*>S 

[0 12 4] ^my-yitTJi'ti^tit. :-%mttxmm 
Rrg|'Ef<£«3?-:/<b7;u*> mKii. Kl^!St1~5git 
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□ 7'Jl.:i-nTVU*>, J;y!iT*L<l±/N-1' Ka:7yu:ra 
X^i>, $blCS?*L<l±HFC-1 3 4at?fe-&o 

Jtct)*.. sen t?a^tLS<t^ife*fcliS<b^!fei$^ 

%-r-5S?iMfiE%li. HFC-134a (CF3 CH 
2 F) . HFC-134 (CHF2 CHF2) . HFC 
-152a (CHS CHF2 ) , HFC-32 (CH2 
F2 ) . HFC-125 (CF3 CHF2 ) , C F3 C 
H2 CHF2 . CF3 CHF-CF3 , CHF2 C F2 
CHF2 . CF3 CF2 CF3 . C F3 C F2 CF2C 
H3 . CF3 CHFCHFCF3 , C F3 C F2 C 
H3 , CHF2 CF2CH2 F. C F3 CHFCHFC 
F2 CF3 3|©7^;ft>*>, P-ylbx^v, -?'jKc-3 

R (XH) n 

^^*l-)K5C [1] ■tXORRtfntHi;. n*<2El±<Dli 

^icli, -tea CI 1] t?*^*i-5^k^1*iliM<f.i)«S 

:?^'>(z#liD^^T, -IKS [1] 

4-r * 7 1 y -;ut4*KSX(i^F5)-7 X y -yutt^TT- 
;uSir«LO. 0 1~1ft^JU«fflL. 
ISlcJtLro. 2fg^;u~1 OOft^EyUffl^^^tS^-B- 
[0 12 7] 5fel=BBaLfc.fc5l:i, -IKS CO T'I6S= 

ft(ro^ii^*-r=ria«5A<liJ±L. ^05B!*l=.fc«BM«!l 
[0 12 8] ;ta«a(cfca^Tii. aS(D:^^i«ifeT'=t;% 

(DKa»#1± (;%K*fflSf©aBaS5%*«lcS*i=*iS4# 

14) ic*LL>s3g»sa«Lfcyr«©-e. «ftTSi^ 

IKS en -ca$*i.-6*7ry*SS86lb#«ii*i»¥fi< 
LA^tSimi=^fi6-r'<<, Sri=SltLfc«'!7©^fi6*a 

[012 9] ^-roeiR. «s«j«aT;sitjssij©?¥fiT 

■e. -IKS [3D T?<tS**i.6*»:5'SSlBfllSlcJ;y, 
-IKS [in -c?S$^xS7'xy-;u^xi*^:r7xy 

[]] -eS**i-&^7->S^S»6<b^!fei^a^^^i-^ 

l*9^:it-7xy-JH±?^:t-;U»l~S*LT0. 1 ~ 1 

!ff*L<(io. 0 5-0. 3^=ejimmL, A^o. 



[0 12 5] $b(c. sen r'S**i-5^b^!fei*fcii 
mt-k^^o. ia^%iy±^^-r-SB!riai©;i^7i-'f>'u 

l±. :7-vlb7;u*>^^*-r^;I^;t«^ «5iJ^lfs x 

LM±H FC-3 2i:H FC- 1 2 5©;i^S) 

[0 12 6] *fEB^©flk©-o©JS«irj:Wi. 7-><b 
10 7}\,i3 >5SJ*!«SfflL^fc;*a«ffl©S«a&(=JS LfcSM 
It©-IKS CO ■ca**i«<b#«5©S!it*aA<S«* 
-Tft*?*.. SStta&l/SttSJW©?¥aT-e-« 
S [I I] T?S**L«7iy'-;USXI*f^:f7x>'-JU 

a 

[I n 

*L<lilft*^l'~5 0ft^;u. *e.l=»*U<l*i 5 
5 0©^;u©**ft»*t!:TJRl£$1*-5 tK« 
20 S©#7':/m^Sft1b^«llA<gS(=^fiE*ii;^-H-«Ct 

[0 13 0] ±fBSlSl=ffiffl^F*i.-S)«£tt!«i LT(*> 

NaOH. KOHSf©7;U*'J&S7KK<b4ft. NaHC 
03 . KHC03 m<r>7}\'±')^Wim.m.mi&. Na2 C 

03 . K2 C03 ^a)y)V±')^m.mm&. h'jx^^u 
T5>. h 'J :?5^;u7 5 >i|©7 5 h 
<jOM.m<r>7Jut) >j^mt>7Ji^t) u±is#SA<*if e>*t 

30 [0 1 3 1] *:;^;-iicfi&ffl*;h.*^7-;'*:i-U7.f>t 
LTIi, 7x/+->7-?f->XI±5^?)-:?xy:^v7-:t 
A<*<£«*0-r -5) =t ©T- &-h.l*if# lc-etL)'U±Si]*?)l±'S: L^ 
-f ©<5i)t LTI4, mx\t. Advance In Fluorine Ch 
emlstry . 4_, 50 (1965) |C:^^?4xTL>-5 C F2 =C 
F2 . CF2 =CFCF3 , CF2 =CC I F3|©/\°— 

7 P U 7 ^ > * -6 L ^ li ^' a D 7 □ u 7 -f 

-KS (1 1) at; (1 2) ^Ttts^ti^^s^ 

7^;3^:l-U7^'i'©:i-'j3"-7— C F2 =CFOCF2 C 
F2 CF3 •t?«;S**i«/<— P^i':i-at*-;ux-x;i'S? 
40 A<*(fb*t€.. 

10 1 3 2] *^5tlcfflt^S«ttjt«i: LTIi, #ia© 

N-j«?^7i«fP'J K>. 7HzhV. xh7tKp;7^ 

^^lf«^tA<-e#S. fittjgS!l©ffifflS(i*t(=lfiS* 
*tSt©-i?li4-L>A<, S^li, JSn5(cl§-t*7xy-;u 
liXli^:t7x/-;i.Slc3yL. 10mg%~1000 

50 [0 1 3 3] Sl£iSiSl±. ii^liO~1 5 0'"C, Jif*L 



(25) 



^ga¥O6-313180 



<(i4 0~i ooic-i?, a^lio. i~2 

0 mE, L < (* 1 ~ 1 0 %EX'f7t>*i^o m^fim 

LO. 0 1 $T*L<liO. 05-0. 3<g 

[0 13 4] 7K03^iDMli. aS^SM!«(=S4L. a« 
lie. 2<g^;u~ 1 0 ojg^ju, L < li 1 

HftS Cn ■CS**L.6:i--f;uS±flE»i:-r-6:i--l';UJi 
[0 13 5] [ I ] T?a*ii.6*7^;3ft^SSlft 

^ftSJftaus/XTAfflroiSj&ai: urffiffl-rsicafc 20 
y, *i5Si4. a«4ttt. WAi±ja>t(=ii*$*i.*sii<f 

" ncnim±(D, H*L<tt1 O'2QcinEl±0!>, 

[0 13 6] ±fE<0^fiE:^a(rJ;^t, SS5?^T?gfi<l 

^^C^S (^Jx(i, trnM) lcJ;c-c;S*iEit (#J^li, 30 
9 9. 9%^:A±) c0^3":;m<b^1^!)^mBt-r'5-i:A<-r? 

^aM<o^^^1^!lroi^slcJ:ytt;8®^glj^¥^(D 

[0 13 7] BP*,, ^^(n-fi]i-^%hM-j^^m.-^z) V 

7s -S-fil, ji14K, ^L^(±^r-^^7;^S:^y;^, 

>S:<i:t,-«iSM$l*.5*l=J:y. »*L<l*iStt 
ft, >>'J*y;k St±7;i'5:^, •>'J*-T;U5:J-, S 
tte±. izfy^ hA^bSI**L«>'>)S:< it-Si©® 
e»lig«*-|*«*l=<J:y, ^l=»*L<(±Sttft. -> 
y*y;i/fc<kr;-t::i-5-f ^A^P,SI^4^S'>^i:< it-a 

©?RSSii:gftt*i*«¥i=ct y L. < aa* 

<*lg@^fifit^A< 1 O'ZQcnimi, a&SLMil 0» 



[0 13 8] mfA^^t LTI*, •t7-:/m5?§JSKHt^ 

m m^ii. 99. 9%tu±) -c, ^m^m'fy^mizi^ 
[0 13 9] |iiai©J:5ic-«fi5C [ I ] -es^tis^:? 

+T?t, <^(=-iifi5C CI I n vm^ix&^mo^:? "J 
2) . *#i=«*i.fca«*#tts*-r* 

T?. SS«aH©^*, 5E^*©S<^A<§g-cfe«. 

« 

4) . =&S©S^7ry**?|--f7b (««^t«, ft^b*i^j^;J- 
-fju. 7Ky7;u+^>yy=i-7K xxxjng:j-^';u 

*) t©^BS1±l=ff^^TL^«©■e, •e*iP.©:i--f;ut© 

si©si^ <©*#8ii*^L-Ttey, !t#i=*fflT?fe«o 

[0 14 0] 

R' (XRf ' ) n' Cl I I] 

[I] *©Ri:l^i:^§StS^a-r*^ fcfc'LR' +© 
^^J^^©!aii6~3 0l@-^fc^. n' l42~4©Sa 

^a-To Rf i±-i65t [I] 'POR f tmcvibh 

A<, fcfc'L, Rf 4=©Ki^li^©a(i1~3T?fei.. 

[o 1 4 1 ] -liSHt [ I I n roib^lisii, ^SsrofflS 

©XRf ^^-jmia^M-Xl^Xt^l^o R' tXRf 

liR' 'po^^mn^xmmmi&Lxi^^. 3 

1) lCOL>T$bl=PL<**^J^^IfTiftB^-r*t, 

0ij^ii-«S5t [I I n ©ifeiKii. ^■«:7x>'-;uic 

F2 =CF2 , CF2 =CFCI, CF2 =CFCF3 
7^ >t©Sl6l=J: ySilx¥^^fiJ**i*, 

[0 14 2] ^LMi. -uss [III] oi^ntt, 

-?x.J—)\,tHCFC-Z2. (CF2 HCI) t>CFC 

- 1 1 3 (CF2 c I CFC 12 ) 9f©Sffli/d:^an7 
P * -'-K>a <!: ©SI6(= J: o r t, iSi|X¥t?^« * *!. 
■6, X. CF3 CH2 OH, CF3 C F2 CH 

2 OH*©x||W(=;*:fi(cajt*^lrL^*$0^f$7^/ 

[0 14 3]X, 2) i:f5aLr$b(=l¥L<l5iBJ-r-5 
-teS [III] ©feMli, ®iftra»/d:sg7i!f#1± 
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mmm^fr^tzttm^^*ixi^i>, -ks t i i [o i 4 s] 



CHCIFCF20^^)- C-^^-OCF^CHClF 



I 

CH^ 



CF5CP=CF0 C --^)- OCF - CFCFj 



CH, 



CF^CHFCPjO-^^ ^^OCF^CHFCPj 



CM, 

[O 1 4 6] R1 6 : UtAOl 
[0147] 
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0 

CFjCHFCPj 



CP5CHFCF2O OCFjCHFCPj 

CF3CHFCP20 ■ OCP2CHFCP3 



CC 1 jPCFjO C -^^-OCF^CHC 1 P 



10 14 8] 

immmi kit. ii)iE^i=j:y*^B^$*<*fi*i(ciftB^-r 

JttttLTIi. <|i|:^(iO'<P-7^a^tt, :^-;^h9;uK 

[0149] (#%St5^Jl) 7X^1t*iJ':7A6. 2g 
^^^'y'— ;i.200m I l-jgSELfco 2. 2- 

izx (4-t Kp^v:7i-;u) :?d/0 (jjit, t';^. 

yjLy-jiAtmi-r^) 12. 7 gs^t?;><^iy-;u 
;i;iS2oom I ^^>!ricipx. m&x'm^m^m^L 

y-;uA®*'j':7A7;u3+->KA<i 8. 9g<#f,*i 
fc. croA'j-i^ATyu^+S/Ki 8. Sgtex^i.' 

— ;UA5 6. 0g*i?/5^;UX7U7K+i/K2 0 0m I (= 
5 0 0m l§S©7-l'^7P;t?>'t|=A*lfc. 



CH3 

[0 15 0] ^rt^BJiS^, :i^iStt**XN2 -c?;^)±l=il 
Lfco Sl£:§SS$:j--1';U/<X-P6 0°clcjDSL, ^'on 

(y-vJE) *<2~3kg/'cm2 lc«fc;h-6J;ai=^' 

WZ, 1, 1, 2-h'J^'DD-l, 2. 2-hU7;U 
:!f-Dx^i> (JJIT, CFC-1 1 3tmi-t^) t: 5 0 
Om I ^tt]^fc„ CFC-1 1 3)i^^®7K-T?2|51jifejt 

( [SI] ^9 1. 5wt%^*) Si 3 1 emzo 
[0 1 5 1 ] (b p. 0. 02mmHg, 18 

40 o-c) v'J*y;u*7ASfflL^T^^iSt«^ls^^feL. :i--f 
[s 1] S^atLfc. jpn«!RilJiX'<^7 h;u»flf. R 

[m/e 4 6 0. 462 (M* ) 4 4 5. 4 4 
7 <M* -CH3 ) ] fcj:t;i9 F-NMR;^'<'J; 
SfJ:y. Z©:i-f;U [SI] A<£lT(=5i-r«jSS*-r* 

[0 152] 

[1k4 1] 
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CHClFCFjO-^^C -(0)^OCP2CHC1F CSl3 



[0 153] '9 F-NMR^^{7 hJU (CF3 COOH 
*^&©ppm ) : 78 (2F) , 7. 5 (4 F) 



[0 15 4] SfnSKHXX'^^/ h;u»«f. Hfi^ff Cm 
/e 3 9 2 (M* ) . 3 7 7 (M* -CH3 ) 3 ^OQ 



1 i:±<l^«l=Lr, *Sfe2W©:i-'f7U ( [S2] i9 ::i*«ESLfc. 

0. 1 wt%^*) 11 3gS»fc. mSSSft (bp. [0155] 

0. 20mmHg. 1 6 0*t) . i/'J *^7l/*^ASffl [<b4 2] 
CH3 

CH3 

[0156] (##siSfi!l3) e::^7xy— 1 O g 

h^t KD^J^^I Om I IC^«L. h'JX 20 

9^JbT5>1 Og^lQjL. 2 0 Om I gS<0-7-<^7P;fC 

^'^rticAti.fcc co^-r^/p+^v^^-v 8''ci=;i;ai 
v-f i?n/-h°>'<rt^aELfca(=, ^^-i)-z>Ji^:i-n 

:?'P/06 O g^^AL, ^^fflft, 6 O-CIZftllftL, 5 

5t Kp-3^>fcJ:i;**4<0h'jx^jl,7 5>^t^* L 
T^#fcJ5fBii^i|*»=- R- 1 1 3 10 0ml SlnjLS 
»£^Lt=tt. «%ill=it:-&i!fe.^£llBl. S£S*l=<k<&% 

3>*2iafTofc. 



[0 15 7] X/<;1IU-a'--CR-1 1 3ffl(0it!«$» 

^-T'&ciccjzy. »fei8Bj©;j-'r;u ess] $i 2g 

^#fc (J|Jl¥5 5%) „ C£D;l^!fel^*'X^7n-7 h^^5 7 

fc*, ^-fJU [S3] lrv■J*y;^*^A^fflL^T^J■it 

L^T, nm^Vi. ^9^mi&«SL^^<7 h;l/»«f. '» F-N 

[0 158] 
[SI] 



(29) 



i^Ba¥06-31318O 



CSS] 






MS(B/e) 


]R 


19 a) 
F imr 

(ppBl) 


CS3A] 


11=0 
n=0 


cis-cis 
cis-trans 


488 (M " ) 
473 (H + -CHs) 


-CF=CP 
1760 


trans 
-8. 7(6F) 
30 (2F) 
IIO(ZF) 


cis 

-9.0(6F) 
14. 0(2F) 
104 (2F) 




[S3B] 


Hl=l 

n=0 


CIS #s 


308 (M * ) 
493 (M * -CHa) 


-CF=CP 
1760 


-0.7 (3F) 
1.2.3.9 (2F) 
136 (IP) 


trans 
-8.7(3F) 
30CfF) 

mm 


cis 

-9. OOF) 
14.0 (IF) 
104 (IF) 


CS3C3 


111=1 
n=l 




528 (M ^ ) 
513 (M * -CHs) 




-0.7 (6F) 
1.2.3.9 (4F) 
;i6 (2F) 





[0 1 5 9] a) CF3 COOH 

b) [S3] 



[0 160] 
[<b4 3] 



C jH„,P5 i-m-OH@>-p^)-0-C3H,Fs 



[0 1 6 1 1 [S3 AD 
[0 162] 



CP jCF«CP-0 -^O/|-^y^0-CP=CPCF3 



[0 16 3] [S 3 B] 



3CHFCPa-O-^^|^^^0-CF=^CFCP3 



[0165] [S3C] 
[0 16 6] 



!tfBa¥06-313180 



O-CF2CHFCF3 



[0 16 71 yf-(JU [S3] 14a 1 ic^xf Ib^ia 
[A] , [B] . tC] (^7H±A/B/C = 4/4/ 
2) (D;1^!|4)T-aby, MIC, <l:^«a CA] Icli^v^ 7> 

[0168] (*#sfB« 4 ) 1 1 mmtifj 

y Lfc ex 7 1 y -7u A 'J A7>i.=i 

V K 1 7 g > f^^U;^;U*+ V K 1 0 O m I 

L. R-1 1 3*2 8glDjLfc8t. 6 OtlClOSiLWS 



LfcSftifiEifelCR- 1 1 3^1 0 0m liD^fco 

MLtzR-^ 1 3ffi^^S7k(c^y 2|5ijJt»Lfca, 

1 3. 4g^fc (i|X$2 8. 5%) , 

[0 16 91 z(D:t■-(J\^t:■^i7,<;a■7^'<f^y^—lz^ 

[0 17 0] 
[S2] 



[S4] 




MS 
■/e 


19 a) 
F nmr 
(ppin) 


CS4D] 


n=0 


528 (M ) 
513(M * -CH,) 
530CM * ) 
515(M ^ -CH,) 


) 

517(M * -CH,) 
534(M * ) 
51901 * -CH,) 


-2. 5(2P) 
8. 5(4P) 




CS4E] 


in=l 
n=0 


494(11 * ) 
47901 * -CH,) 
496 (H * ) 
481 (M * -CH,) 


498(M * ) 
48301 * -CH,) 


-2.5(1F) 
8. 5(2F) 


7.8(IP) 
7.5(2P) 


[S4P] 


BFl 

n=l 


460(M * ) 
445CM * -CHa) 


46201 * ) 
447 (M * -CH,) 


78 (2F) 
7.5(4F) 





[0 1 7 1 ] a) rtfiSS* CF3 COOH 
b) (S4] 



[0 17 2] 
[<b4 7] 



CH« 



[0 17 3] [S 4 D] 
[0 174] 



[^k4 8l 

50 



(31) 



ttig¥06-313180 



CCl^FCPj 



-o-<g>-[^>xK: 



CP^CCl 2F 



[0 17 5] [S4 E) 
[0 17 6] 



[0177] CS4F] 
[0 17 8] 



CH5 



CHCIFCF,-^.(g;Kj-,^0-.CF,CHCir 



[0 1 7 9] :4--f;i' CS4] (ift^tt [D] . [E] . 
[F] (^;UJtD/E/F = 3/5/2) (0;1^«JT?* 

(4-t h*D^^-v-3->f^jU7i-;u) ::^n/^> 

|5Hil-LT:r'fJU [S5] (ilK^7 7%) „ 



[0 18 0] Bnm^iisL^^<; h;i.»«fst;HSij«rie 

% Cm/o 4 5 6 (M+ ) . 4 4 1 (M* -C 

H3 ) 3 j:y, [S5] *<JsiT(=*-r«3is*-r.6<b# 

CSS) 
[0 18 1] 
[<b5 1] 



CHP,CP,0 -(O)- C Hg^OCFj 



CS5D 



[0182] (#%J5ft^J6) t';^77xy— ;UA<7)«t? [S6] 

y(cp-ff-^75;u:7i/-;u^fflL>i,jii^ii, ##s [0 18 3] 
)C«iJ3i±<ll»ICLT:l-'f;U [S6] (iR^s [Its 2] 

696) . 40 




'5+„ CS6D 



[0 1 8 4] **X^yDTK<f^7-f-»«f. HS*J«f<D CS6-G. H] 

lB*<fcy. :i--f;U [S 6 3 li<b^ijl [G] . CH] [0 18 5] 

7HtG/H=5/5) ©;1^^-CfeSiPSLfc. [<b5 3] 



ttg§¥06-313180 



CH3 



[0 18 6] (#*S)£«7) if;^7i>'-;i/A©ft*) 7] A<JUTlc5;-ri«®S^-r«.1b^«B-ci5«c:i:^JtS 

7irL;i,) :/□/<>^fflL^^.£l#t.|i. #%JR)£«3t± 10187] [S7] 

<|^«(=LT:i--fiU CS7] S»fc (161*4 696) . * [0 1 8 81 

CH, cHj CHj 



CS7D- 

[0189]m=0. 1 n = 0. 1 SJ:y. [S 8 ] *<felTI=3^-rffijiS*-r«.<t^%|-C?fe 

(#%S)S^J8) e;^ :7x A (D«t>y(rf;^ (4 izt^m^Ltz, 
-t KD+v:7x=.;i/) ^JUJh>£fflL>-i>iiiii-ii, #* CS83 
StB«3i±<l^»f=LTSttit©:t-r^l' [S8] Sft [019 1] 

tz (41*4 1%) . nk5 5l 

[0 19 0] SS#f«!Ril5i:*'<^? h;u««f. HS««r©8 

o 
o 

Cse;] 

[0192]m=0, 1 n = 0, 1 ^J:^. iS 9^ t^&iTlZ^^tmi&t^t^it^'iili-Vi, 

(#*SfS<5il9) e;^:7xy-;uAroft*:>yict*7. ^;it^i^^Lfc. 

(3. 5-v>?7l/-4- 1 h*P^v7x^;U) ;^;U7|-x [S93 

>^fflL^€)J^^#^l*. ##S)S«<j3t±<i^»i=LTi o [0194] 

-C-CSftttfflfeH [S9 3 imz (l|X*9 7%) . 40 [<b5 6] 

[0 19 3] m^^«SL^^<? h;U»«f. Sfi»«ffflfe 

CH, 



CH, O 



CH3 o ^'^s 



[0 19 5]m=0, 1 n = 0, 1 x ^ -;^^fflL^SlU^(±, #%Sf5^J3 i± < l^^i 

(#%SfE<5>j 1 0 ) f;^:7xy-7UA<o«*3yic K^i/ so iz^-fvu [s i o] (iix*8o%) „ ^^is^ilx 



(33) 



1fBa¥06-313180 



T (= Ji ^^-r •& Ib^feT? * * ;i t ^ US Ufc . 

[0 19 6] ts 1 0] 
[0 19 7] 
[<b5 7l 



[0 19 9] 
[1b5 8] 



CP, 

CPx 



CFgCPj 



[0 19 8] n = 0. 1 



[0 2 0 0] ^ffll,^«Jil>t(*, #?&El6fii|3t±<ig« 
\zLX:t^Jl' CS1 1] S»fc (l|S*7 9%) . 
CS11] 
[020 1] 
[<b5 9l 



[0202] m=0, 1 n = 0, 1 

[SI 1] l±ii^« [I] . [J], [K] 
;UikI/J/K=4. 8/4. 7/0. 5) fflii^ljjT? 



T1=0 



n = 0 



n = 1 



CS 1 
CS 1 



1-n 

1-vJ] 

1 -K] 



(#3(rJ5l£«"Jl 2) fx:7iy'-;UA 1 0 g^, X h7 
t Kn77>l Cm I icjgSf, zM.iz\~ijj:^juTs.> 

C9 Fia (*SPCRtta) isogSinx. eo^cT- 



* CS113 

6RrasiS*-li-fc, Sisa. X7<7Kly-4'-l=J;y, X 

[0 2 03] SISS^SPI:. R-1 1 3 SOmlSiD 
Xitat Lfc*. #^^*5J:i;*r-3tjf Lf=. R-1 1 
3tS*->'J:*j'y;i'*7AI=J;*fliS©Stl=, i/NMfu- 
^-V^i^in^tiZtlZ^i). yf-(JU CS 1 2] S 
4 7gitfc (US* 9 7%) . ^im^i\5L^^<p 

@M^^flfro*S^J:y, CS 1 2] (iJUTI=*^«it 

[0204] CS 1 23 
[0 2 0 5] 
[<b6 0] 



C,«„F ,„„-0-<O>KO>-0-C,H,F 



[0 2 0 6] m=0. 1 n = 0, 1 

(#%si5«!ii3) ex^iy-^uAcft+jyicy^vi. 
7xy-;^^fflL^*J^^#1■li, #3^si6#li zt±<m«k 
lzLX:f-(J\^ CS13] (ite*7 0%) , Bi^m 

iSki!5l7.y<i^ h;U5J«r. HS»«f©*SftJ: y, CS 1 3] 
A<ElTlrS^^aii$^^-51b^«jT?ife6 w t L 
fc. 

[0207] CS13] 

[0208] 

[<b6 1] 



CS121 



CS133 



[0209] n = 0. 1 

(##SJ6«!I14) t:x:7i/-;UAfflft^oyir Kxv 

izLx^-(ju [s 1 4] si#fc (nx¥6 9%) „ ^nm 

KUXXX^; h;u5J«f. SS»«f©e«J;y, Cs l 4j 



if$ga¥06-31318O 



[0 2 10] CS 1 4] 
[0 2 1 1 ] 
[<b6 2] 



1021 2] n = 0. 1 



— 5 5;U7x^-ju^fflLv-i)tl^li, ##Slc:«iJl 2t 

±<mmizLx:t-^ju CS 1 5] ^#fc mmi o 
y. [s 1 5] A<iaTic^>^iiiit^^-r^<b^!fen?fe-5 

[02 13] [SI 5] 
[02 14] 
[1b6 3] 



[02 15] n = 0. 1 

0. 7gl=jg«a. e;^7i/-;UA4. Og^-P^f' 
;u^;t./h4-i' K 1 3 . SgSHiil. lOOmigfiOV 
-r^P7K>'<l=ttii^^:o C©T-f^7PjK>'<*-7 8 20 

(R22) 7. SgS^ALfco 70'CTIOKH 

i6±it«ll=R-1 1 3* 1 OOm l*x/== 

CH. 



[0 2 16] TH®R-1 1 3liSaiiS*l=J:y 2|Hl|fc 

■r6Ctl=J:y:t-'fJl. [S 1 6] *1. 1g»fc(4l* 
18%), Rfi»*f Cm/e 3 2 8 (M* ) , 3 13 
(M* -CHS ) ] lBtlf»9Yi^m^7.y<^ hJU^^fifOiliS 
SJ:y, H-'fyU CS 1 63 iiuiT©«jgs*-r«c . 

[0 2 17] CS 1 6] 
[0 2 18] 
[1t6 43 



CHFaOH^O^KOVoCHFj CS163 



[0219] (##5fS«!li 7) t*^:7xy-;uA 1 o 
g^xh^t Ka7^>6 0m I h'jx^;i, 
75 >1 5g^liD^. Mlc2-xg^;U's+-9->^^PU 
K7. 2 g®T^ h^t KP7^>®;'S4 Om I i^^T 

ft. x/'CtKU— Si-ir<|:y, x t Kp75>»i;* 
*!|(Dhyx5^;U7 5>SI8!*Lfc, »ofc5l£±BK** 
2 0 0m l§!g<D-7-f^7P/-K>'<lc»L. ##SI6#|3 
t ^«**ai= J: oT'N+-y-:7 p:*-P ^P'<> 1 515* 



■t*. ^-fyu CS 1 7] ^ 1 . 6 g^ifc (ilX*7. 5 

%) o 

[0 2 2 0] i;^^?Rilxx-^^? h-;i.$^«f. Ka»«f<ofe 
^ [S 1 7] *<, &.Tlz^tmi&i^-ti>it^«lVib^ 

CS 1 7] 
[0221] 
[1b6 5] 



C7H,5C00-^<;O)-j-(O>-0-C5H„F5+„ CSl7D 



[0222] n = 0, 1 

10. 8 gj20 0§M©-7'f^7P;K>'<(=Atl., :^1t 

x;u'7'j;uso2 CI2 $^5. 4gJ)a^tcft, ioo°c 



Lfc5lS4fi!ti|^(C7U:i|->1 1 3^1 0 0m I jtax-jfjiS 
[0223] C(D:r-<';l'tfcfel^0)^>M-S«?Rl|X7.'>?^ h;u 



!t$gg¥06-313180 



I*. [S3] ffl-CF = CF-a)<*fiiii!ii=S-:J< 1 7 
5 9 c m-1 o^mm^ Lr y . cs i s ] 

[0225] (CC-C, R f C I li-CC I FCC I F 
CF3 Xli-CF2 CHFCF3 X'&^, ) 



7 g*v>9^;ux;u;h+->h*i oom i (rigS^ -Sfcii 
mz. #%SiS^j4-c^fc;I^ife [S4] Sg^ia^, 



[S 1 8] 
[0 2 2 4] 
[lb 6 6] 

-ORfcl CS183 



*ISL. »feJlB^©:!|- -fyu [SI 9] ^3. Ssmtz 
(i|X$5 5%) o 

[0 2 2 6] **X^7PVh^^7-f-^J«f&l/Ka^^#f 
Cm/ e 4 2 8 (M* ) . 4 1 3 (M+ - C H3 ) ] 

©^m. 7i-'r;u [s 1 9] i*EiT©«tjtS*-r.6<b^«i 

[S 1 9] 
[0 2 2 7] 
[1k6 7] 



[0 2 2 8] (#%fi(&fi!l2 0) f;^7xy-;i.A©« 
*py(=2. 6-i?>5^7U-2, 4, 6-hiJ (4-tK 

a^->yx-M -3-'^:^T>^fflL^^)Ja*1.|±. 

Sl£fii|3t±<^«l=LT:i--f;i. (S2 0] imz (HX 

$9 3%) . *'x{7PTh^5:7-f-»«far;HS»«f 
©s*. saftst^tawsrott. bi]*.-cf2 chfc 

F3 y — CF = CF-CF3 = 4 2/ 5 8 -PS-ofc. 
[0229] (S20] 
[0 2 3 0] 
[^b6 8] 



CH3 

CH 



CS193 

[023 1] CICT?, Rfl . Rf2 , Rf3 (i. - 
CF2 CHFCF3 XI±-CF = CF-CF3 T?* 
«. ) 

(##Sl£ff|2 1) fcfX7x>'— ;UA(D«;tjyi=1b^1fe 
[G2 13 *fflL>*ia>K*, #%SlS^J3i:±<l^«(C 

UT?|--r;u [s 2 1 D ^^tfc (Jix¥7 0%) „ 

[0 2 3 2] ^'7.^0^ h^f'yZ'^—iimRU^M.-^m 
30 ©IS*, tafDSi:^ta?DS©a:. Bn*,-CF2 CHFC 
F3 /-CF = CF-CF3 =4 6/5 4-e*>ofc, 
[G2 1] , [S2 1] 
[0233] 

[^beg] 



CS203 



J 



#g9¥06-313180 




ORf 2 



Bf 



|0 c 



CS20 



OBI. 



[0234] (CZT. Rfl . RfZ . Rf3 . Rf 
4 14, -CF2 CHFCF3 XI4-CF = CF-CF3 

2 5ml ic»tk*i*fcSjai='^+-9-7;u:j-p 

'J=f7— ©a^^WJt-^-f FF [CF (CF3 ) CF 

2 O] 6-8 CF (CF3 ) COF {*@PCRtta) * 

2 5gioA. 8 0ic-e5^B)SiB;*-t*-*. 
[0 2 3 5] scat, v'y^'fA^SSL, v'J*y;u 

*5AJiS-r*Ci:|-J:y:l--1'^l' [G2 23 *1 5. 4 



X7xy— 7UA0. 5 0g*y>^;UX7U7H4r->K3m 
I CtLlrft^l* [G2 2] 11g©1. 3 

5? (hij7;u:i-n^9^;u) 'OHrViSai Om i 

8 0lCT?3SBiSIt*-&fc. 

20 [0236] •:?>f^;u:^;u7H+vKSa*a, ->'j*y 
;i/*^AT?SSL. :l--<yu [S2 2] S9. 7emtz 
(i|x^»?i8 0%) , jf^«i»i|JiX'«^; h;uiJ«f, HS» 

«r©e«, [G2 2] [S2 2D ttJSlTI=*-r«ji** 

[G22] . [S22] 
[023 7] 

[Ibvo] 



F(CFCF20)s^B CP=CF2 CQ223 



Rf 0^0-^^ C^^^OEfoj CS22J 



J 

[023 8] R fOll4R23 [<b7 2] 

[02391 CPj 
I^':^ 11 40 „ , 1 

-CFjCHFCOCFjCF^ai r [0 2 4 2] -e&S.) 

[s 2 2] <Dm&^mo¥-^ $£iTi=*-r. 

[0240] Rf02l4R24 [0243] 
[0241] [$3] 



*$B3¥06-313180 





m/e (M* ) 


nl=n2-'5 


2 0 8 8 


nl-5. n2-6 


2 2 5 4 


nl = 5. nZ = 7Xttnl-=n2 = 6 


2 4 2 0 


nl = 5. n2-8XI*nl = 6, n2 = 7 


2 5 8 6 


nl=6. n2 = 8Xttnl'=n2 = 7 


2 7 5 2 


nl-7. n2-8 


2 9 18 


nl=nZ=8 


3 0 6 4 



[0244] (#%Sf5*plj2 3) R-1 1 3©tt*?yi= 

1, 1 -v7;u:*-o-i . 2. 2. z-'ry-'y<?aax 
^'>$fflL^sJ^^^l*, ^%Kzm4 t±<mmiztx, 

@{*«fflt!aH [8 2 3-0)] imz (1|X*=5 5%) . 

2 0 0m I lrSaS*^fcjgjai=, :i-'f-»KS2 3-®] 
* 1 1 Bins., gST?5^ia. Sicest-esBSiS* 
#•6. seat. T h^t KD75:^*a*L, l-yux> 

10 0ml iiBTL^mt Ltzo C*l.*IS®*T-gt-^«, 



5g»fc (lft^5 0%) . 

[0 2 4 5] mm^fn^^^? h7u»«f. sis»«f©is 

»J:y, [S23-{D]. [8 2 3-®] A<aT(C*-r 
1ijt**-rS<b§«aT?*«wi:SI^SLfc. [8 2 3- 
0. ®] 

[0246] 

[<b7 3] 



CHjCPjOYO 



[0247] 

m/ e 3 5 6 (M* ) , 3 4 1 (M* - C H3 ) 

'S*ai=j:y. :!■-(• ;u CS2 4] mmmio 



Rf 0 



-f-^j4ffsi;KSij«fro*gs, [S2 4] lijjiTics'.-r 

<i Ji S *^ i. ifeiM<0S^«8-e fe -5 c: t *<Jt!S $ ;h.t= , 
[0248] CS24] 
[0249] 
[<t7 4l 



CS24D 



CP, 



[0250] KS»«f x-^i $KlT(=*-r. 

[025 1] 

[S4] 



f$ia¥06-313180 





m/e (M* ) 




n=5 


10 4 0 


1 9 


= 6 


12 0 6 


5 0 


= 7 


• 13 7 2 


2 3 


= 8 


15 3 8 


8 



[0252] (#%SIS«!|25) 2. 2-eX [p- 

(2- 1 Kp+->x h+v) :7x-;u] -::^p/<>7. 

9g^S*^Ufcv^'O;^>^'>jS;•S6 0ml|C. 'v+U- 



2 5] ^1. Og^fco 

[0 2 5 3] ^mMllXT.'^-:^ hJU^^«ffcJ:i;^g^i-«r 
[m/e 3 2 0 (M* ) , 3 0 5 (M* -CH3 ) ] 

J;y. [S 2 53 A<aTlzir^tm':^^^t^it 

[S25D 
[O 2 5 4] 
[ft7 5] 



[0255] ii^mRiomze) i^%s.ft;m^ tmmji 
I5^iz J: y ^fit Lfc ex 7 1 / -;u A ©Tyta K 1 20 
3. 3gtp-h;n>x;U7h>Ki9^;i.3 0. Og* 

■:/p»f^;UXJU7{'+i'K2 0 0m I SJi*-CJ5lE*-l*fc. 
1t^«l CS2 6] 6g?§fc, 

[0 2 5 6] ^•9\&iSBLiis.:^^0 h;u5i-«T, 

S. Cm/o 2 8 4 (M+ ) . 2 6 9 (M* -C 

H3 ) ] j;y [S2 6] t^aTiz^^tm'Jktmi-hit^ 

is 2 63 

[0 2 5 7] 30 
[<b7 6] 

CHjCHaO-'^^ C -(^-OCHgCH, 
CHj 

[0 2 5 8] 

immm ^ ] 

<*ijS1±SS>##S)S«i| 1 X'nh>*itz:t^JV [S 1 ] 
i#S7-y<b7;U*> (HFC-1 34a. HFC-1 40 



CS253 

3 4. HFC- 15 2a) i:(Dffl5§tt*IUT©^,*l= J; 
yffl'<fc. 

[0 2 5 9] 5*--fyU CS 1 3 0. 2g$A*^X^ 

aiL. aHLfcft, H FC- 1 3 4 a*tn . 5 e ^ 

SS3!)<¥«l=JiLfcatic, gST- [SI] ty-y 

9o°cs£rofflitssffi@^sijsufco *fc. mi^iATO) 
[0 2 6 0] ^■<Ditem^tfcijce«irog«ttt(=a5i= 

*-r. :i--ryU [S 13 <04 0lC. 10 0'Cl:te(+ 

«l!l«S!ilSS3BSLfclK«. ft-srse. 8 est. 5. 3 

4 c s t T*ofc„ 
[0261] 

immm^i ^%Ei^mzx%^Mz:i--( )\^ cs2] t 

fI12^«7 -^/IfcT^U* VtOfaiStt^llJteeiJ 1 <!: |5l«l= 

[0262] 
[S5] 



»t§a¥06-313180 







(cst)40 *C 


HFC-134aiO 






(IC) 


CO 


nmmi 


cs n 


5 7 


-5 0 


9 0£t± 


mmm2 


CS2) 


2 6 








Fomblin Y-06*l 
(Mn=1800) 


2 7 


-5 






Fomblin Y-25»l 
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